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ter passing (9, no two configurations on this course from O to (9' in be kinetic foci to one another. For, the action from 0 just j.tsing to be a minimum when O' is reached, the action between any w intermediate configurations of the same course is necessarily &<
310. When there are i degrees of freedom to move thcre^afe in ineral, on any natural course from any particular configuration^ 0, ' : least /-i kinetic foci conjugate to O. Thus, for example, on the Dur.sc of a ray of light emanating from a luminous point £?,ajid pass-ig through the centre of a convex lens held obliquely to its path, icre are two kinetic foci conjugate to O, as defined above, being the :)ints in which the line of tin; central ray is cut by the so-called bcal lines'1 of a pencil of rays diverging from O and made con-jrgcnt after passing through the lens. Hut- some or all of these ine.tie foci maybe on the courstpprevious to O', as, for instance, in le case of a common projectile when its course passes obliquely own wards through O. Or some or all may be lost, as when, i the optical illustration just referred to, the lens is pnly strong :Kuigh to product: convergence in one of the principal planes, <or 10 weak to product: convergence in either. Thus also in the .iso of the undisturbed rectilineal motion of a point, or in the lotion of a point un'mflueneod by force, on an antida.stie surface j 309), there are no real kinetic foci. In the motion of a pro-.'Ctile. (not confined to one vertical plane) there can be only one inetie: focus on each 'path, conjugate to one given point; though icre are three degrees of freedom. Again, there may be any number lore than /— i of foci in one course, all conjugate to one con-Duration, as for instance on the course of a particle, uninfluenced by lire, moving round the surfatv of an anchor-ring, along cither the liter great circle, or along a sinuous geodetic fiuch as we have con-dcrnl in •-) 311, in which clearly there are an infinite number of foci ic-h conjugate to any one point of the path, at equal successive dis-inces from one another.
317. If i -•• i distinct9 courses from a configuration 0, each differing ifiuiU'ly little from a certain natural course O..Kt,O..,Ot ..... Vi" (J> cut it in configurations <7p O^ 6> , . . . O, ,l( and if, besides H'se, there are not on it any other kinetic, foci conjugate to O, L'lween O and (J, and no focus at all, conjugate to Jt, between ? and Q, the fiction in this natural cour.se from 0 to Q is the fur all courses «9.../',, ./',... Q'f /', being a configura-
1 In (> ir second volume we. hope to (jive all iieccs'iary e.k-mentary explanations on is M.bji'cl.
* Two courses nrc hfrc cullrtl nut distinct if they (tifTer fiuin one Another only In e abwlutc nw^nitudr, iuit in ilu- tirojuortions, of the conijiunents of the deviations ' which they dift'cf from the standard course. O...K...JK,
